The hippocampus is one of the brain's great mysteries. Historically, theories of its function included emotion, response inhibition, general memory and spatial perception/learning, with memory versus space emerging as a particular focus of more recent debates. A 1978 paper by Olton and colleagues captured this dichotomy by exploiting their newly developed radial maze task to reveal a profound deficit in the ability of hippocampally lesioned rats to execute a spatial memory task. This finding supported the emerging spatial map theory of hippocampal function, and helped pave the way for the subsequent uncovering of an entire brain system linking space and memory.
In the late 1950s, the neuroscience world was tilted on its axis by a clinical case report that led to profound changes in thinking about memory. Scoville and Milner [1] published a report of a neurosurgical patient, Henry Molaison (known for many years as HM), who had developed a deep and permanent anterograde amnesia following therapeutic bilateral temporal lobe resection. They described his condition as follows:
After operation this young man could no longer recognize the hospital staff nor find his way to the bathroom, and he seemed to recall nothing of the dayto-day events of his hospital life. There was also a partial retrograde amnesia, inasmuch as he did not remember the death of a favourite uncle three years previously, nor anything of the period in hospital, yet could recall some trivial events that had occurred just before his admission to the hospital. His early memories were apparently vivid and intact.
Until then, neuroscientists had thought that memory is probably distributed across the brain: this report seemed to suggest that it might be more modular. In particular, Scoville and Milner concluded ' . . . that the anterior hippocampus and hippocampal gyrus, either separately or together, are critically concerned in the retention of current experience.'
From Memory to Map
This finding of a possible specific memory module in the brain electrified the field, and neuroscientists immediately turned to animal experiments to try to find out what the hippocampus might be doing for memory, and how. It is interesting to look back on the literature of the 1960s and 1970s and see the growing puzzlement over the data emerging from hippocampal lesion studies, in both monkeys and rats. Lesion techniques at that time were blunter instruments than today, with the use of surgical removal, aspiration and radiofrequency coagulation. Such methods produce large holes in the brain and also destroy fibres of passage, and we now know that many of the early findings from hippocampal lesion studies were side effects of extra-hippocampal damage. Even so, replications of HM's surgery in either monkeys or rodents were, in the words of the behavioural neuroscientist Helen Mahut, 'disappointing', with rodents showing 'a complex profile of post-operative behavioural changes, none of which reflect a selective memory deficit', and monkey studies also revealing consistently negative results [2] with preserved object discrimination and object reversal learning. However, Mahut was seeing in her own work the glimmerings of an answer as to what the hippocampus might be doing in animals. In a series of studies of monkeys with medial temporal lobe ablations, including the hippocampus and sometimes amygdala, she found a consistent impairment in tasks having a spatial component, particularly if this involved a reversal [2]. Meanwhile, studies in rodents were also beginning to find that some tasks did appear to be affected by hippocampal lesions, and prominent among these were, again, those having a spatial component [3, 4] . Pieces of the developing picture seemed to fall into place in the early 70s, when John O'Keefe and Jonathan Dostrovsky reported initial findings indicating that single hippocampal neurons in rats were selectively active for places in the environment [5] . John O'Keefe and Lynn Nadel made a detailed and compelling argument for the hippocampus being a spatial processing structure in their famous 1978 book The Hippocampus as a Cognitive Map [6] .
This left a conundrum unaddressed, however. The amnesia of HM and other similar human cases was not for space alone; in fact, it seemed to affect virtually all events of daily life. HM's memory span was only as long as his attention span -the moment he was distracted, the events of the past disappeared into oblivion, whether or not they involved a spatial aspect. For this and other reasons, many continued to stoutly defend the argument that the roles of the hippocampus go beyond that of merely spatial memory or spatial representation. Perhaps one of the firmest voices of this viewpoint is Larry Squire, who argued, and continues to argue, that spatial memory is a subtype of a more general type of memory that he called (in humans) 'declarative' [7] . Similarly, Howard Eichenbaum and Neal Cohen suggested that the multifarious firing correlates of hippocampal neurons indicate that they ' . . . represent various relationships among multiple stimuli and contingencies or responses, including configurational properties of items
